Observations on the muscarinic activation of catecholamine secretion in the chicken adrenal.
Cells were isolated by collagenase digestion of chicken adrenal glands. Catecholamine secretion could be stimulated by acetylcholine, carbamylcholine, potassium or veratridine. Methacholine, muscarine and oxotremorine were also effective secretagogues whereas nicotine was not. Secretion evoked by acetylcholine was blocked by low concentrations of atropine but was relatively insensitive to hexamethonium. Atropine-sensitive secretion required both external sodium and calcium, was unaffected by tetrodotoxin, blocked by methoxy verapamil and nifedipine, and potentiated by BAY-K-8644. These data suggest that muscarinic activation of these cells facilitates tetrodotoxin insensitive depolarization, thereby opening conventional voltage-sensitive calcium channels. The mechanism by which calcium activates catecholamine secretion was investigated in cells that had been made permeable by exposure to brief intense electric fields. Catecholamine release required Mg-adenosine 5' triphosphate, was half-maximally activated by 1 microM Ca2+ and could be inhibited by high concentrations of Mg2+. At low Ca2+ concentrations, release was potentiated by 12-O-tetradecanoylphorbol 13-acetate, dioctanoylglycerol, guanosine 5'-O-(3-thiotriphosphate) and 5'-guanylylimidodiphosphate, all of which increased the apparent affinity of exocytosis for Ca2+.